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The fundamental period of the function sin jx is 2p/j. Note the function is also periodic at integer multiples of this fundamental period: 4p/j, 6p/j, and so on.


The general question posed in problem 4 concerns the sum of two these sine functions, sin jx + sin kx. This sum can be periodic only at a period where both terms, sin jx and sin kx, are individually periodic.


For example, sin 2x has periods of p, 2p, 3p, etc., while sin 3x has periods of 2p/3, 4p/3, 2p, 8p/3, etc. The smallest common period of these two functions is 2p, so the period of �sin 2x + sin 3x is 2p.


Similarly, since sin 4x has periods of p/2, p, 3p/2, 2p, 5p/2, etc., the smallest common period of sin 2x and sin 4x is p. Thus the period of sin 2x + sin 4x is p.


Generally, the period of sin jx + sin kx is the least common integer multiple of 2p/j and 2p/k. The occurrence of this common multiple depends upon what factors the integers j and k have in common.


If j and k are relatively prime (in other words, have no common factors), then the multiples of 2p/j and 2p/k never coincide until reaching 2p.


In general, if g denotes the greatest common factor of j and k, then the multiples of 2p/j and 2p/k will first coincide at 2p/g.


To conclude, the fundamental period of f(x) = sin jx + sin kx is the least common integer multiple of 2p/j and 2p/k, which is the same as 2p/g where g is the greatest common factor of j and k.
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